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ITTO tibi excerpta quadam e Chartis meis co- 
ram Regali Soviet ate" s° Maii 17x0, exhibit is, 
quibus eodem die manum appofuerunt Secretarii. Tars 
altera bar urn Chart arum jam per biennium apudCl. 
Trafidem rep oft a fuerat ; continebat autem *Demon- 
ftrationes Tropofitionum quarumdam in Libro a me 
Anglice emijfo qui inferiptus eft. The Doc trine 
of Chances. Tars altera continebat explanation 
nem uberiorem *Demonflrationum quas prior levius 
tetigerat. Jam cum fkpius me injtigafti nt feleftas 
IPropoJitiones quafdam ex his Chartis dejumpt as pub- 
lic i juris facer em^ utpote exifiimans in Mis qua dam 
reperiri qua ad res major is moment i quamfit fpecu- 
latio luaorum applicari pojjint ; huic tuo defderio 
tandem obtempero* idque eo libentius, quo mihi videor 
jure aliquo a Te it idem impetrare pojfe ut pulcherri- 
ma tua invent a in ^Publicum prof err e diutius non re* 
luEleris. Vale, 
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PROPOSITIO I. 

& I fit Fraffio mialibet — t— ^ ro _ . 

^ J * i — ex~f-fxx — gx*8cc. J 

cujus Numerator Jit data Ghiantitas, © "Denomina- 
tor Jit Multinomium utcunque compojitum ex datis y 
i,e,f,g, &c. & indeterminatayiy dico FraBionem Ju- 
$radi£iam adFraUtionesJimpliciores reducibilemfore, 

Cajus ^Primus. 

Sit Fra&io propofita t ^ e *+f xx i fi ^ge Deno- 

nominator em i — e x -}-fx x—o> fintque — , — ra- 

* m p 

dices iftius iEquationis, five fa&o x x — ex -f-/ — o> 
fint m* p, radices iEquationis nov#, fac A = . 

atque B = — — — , & er itFra&io propofita aequalis fiun* 
A f B 



mx x—fx 



Cajus Secundus. 

Sit Fradio propofita 1 ^ ex+ } xx ^ gx ^ s fin ~ 
gatur x> —exx+fx—g — o, fintque *0,/, #, ra- 

dices iftius jflEquationis, pone A == 



m—~$ X m — q 
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J? A *m* J. A ^ 4* 
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T"? ^ r -*"*- — * ») Hl»» Lm i u .in, ■ * " - i J vW 

p — mxp — q q — m xq—p 
trit Fra&io propofita #qualis fummas — 

B , C 



Cajks Tertms* 

Sit Fradio propofita -t-t s — rT7 — I- 

r r i — ex-f-fxx — gx\-\~hx* 

ur at 4 — <? at 5 +/# at — £ a; -f & .i= o % fintque 
*»,/, y, J, RadiffS iftius iEquationesi pone A = 

~ ^.^L - - ■ ■» ■- A ■■—-—■* - — - M JP • —■■-- -*- _•.."- *^r 

1 o 
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>» — p xm — q xm — s p — m x p — q 

r f_ . n __ 

__„» £ V> '■— -, L . .. ,. . , ,i . „ -, ~ . j.. rr , £ _!„# -w ^„ 

x^ — j q^-itt x q-~f Xf— ^ 
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==•., erfcque Fradio propofita 



j- — ^ xj- — p xs**-q 

sequalis fummse 4- — I- - 

i i — mx l i~—fx ' i— ~$ x 

D 

I — $ x" 

Cafus Quarius. 



SkTr&6Sb pf6pofit& 



«HI»M«BW»i^ . — — — . — , , - . — , . . . , imm 

i*-ex-]-fxx — gx*-jrhx*-^ kx* 
fingatOT $c* — ex*~\-fx* — g x x -f- h x — k = 0, fmt- 
«pie ^/, £* ^V •*> Radi&siftius asquationis ; pone A 



jt. 4. 



r 






X/ — s xp — t q — m x q—p x q — s x q — t 



* 
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x — m x$ — p xs — q x s — t t~—np 

EritqueFradio propofita 



x t — -p xt — q xt — s 

ABC 

aequalis fiimmae v 1 jl - jl 

x i—-mx l i — px l i — qx nr 

D E 

_jl . Lex Redudionis ita uno intul 



i — s.x ■ i — s x 
tn fe prodit, tamque facilis eft illius continuario ut in- 
utile foret illam verbis explanare. 

Corollarium I. 

Si Radices omnes fint sequales, non poterit Fradlo 
propofita reduci ad fimpliciores 

Corollarium II 

Si Radices aliqu^ fiht sequales, alias vero m^equales r 
poterit reduci fradio propofita ad fimpliciores ; (itv.g. 

fradio propofita - — r~r r* fadoque 

r r i — ex + j x x — g x % l 

ut praefcriptum eft x* — - e x x ~^fx •— g = o. Sint 

Radices iftius sequationis n?,p 9 q> quarum m 8cp fint 

aequales : erunt fradiones fimplices in quas refolvitur 

mm 

propofita ■ . = — — — T7 ~l ■ 

* l m — p xm — q xi — mx p 

P P ; tl 



m 



x p — q xi . — p x q — m x q — p x I — q x 
addantur dux priores in unam fummam, & erit fumma 
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(divifis Numerator e & D enominatore per *#— • j>y 

mp — q x m +"J> + *#/ f # 

■— " ' *~^ ■ ■ i T ' — $ five 

m — % X 'jP' — # + 1 — m x x * — £ X 
Mttt—~%qtft-\~Mmqx m 



five 



' x J - IS 



w — fl xi— ^*j m — q x i~mx\ 

qm 

— ^~ ~ t x — '•-,, adcoquc Fra&iones redu€be 

m~q\ xi— «•#] 



erunt 



m 
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m — q\ xi — q x 



Corottarium III. 



Si Fraftiones fimplices in quas refolvitur Fra&io 
propofita involvant Quantitates imaginarias, tunc quic- 
quid eft imaginarii Temper deftruetur per additionem 
duarum vel plurium fratfionum numero pari fum- 
ptarura. 

Corollarium IV. 

Ex combinatione Fradtionum fimpiicium, & apta 
limitatione Radicum, plurima fuborientur Theoremata 
in quibus merit concinnitas quaedam minime afpernan- 

da Ex.*. ft «& profit* 



fadtoque ut antea * 4 — * * J +/* * _. * * ^- £ __ , 
Sint**,^,,, Radices iEquationis, fintque Frac^ 

nes in quas refolvitur propofita, — - jl —I* 

— I " ■» 
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j-irs — «•/; addaatur (until duse priores, itemque 
duas pofteriore^ & reducetur fra&io propofita ad 
m~\-]>~—m]> x 

zx«-f/xi — WA? Xl — /* 2 ' x^+jP 

„ ■ -. , . fi vero ponatur j> = — ^, at- 

que j =• • — q> & addantur dux priores, itemque dux 



oofteriores, reducetur Fra&io propofita ad zz 
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xj-~mt&xx qq*—mmxx — qqxx 

PROPOSITIO II. 

Sijit FraBio qttaltbet cujus Numerator Jit data 
Gfoantitas, & denominator Jit Trinomium <vel G)ua- 
drinomium vel (guinquinomium, 8cc. radicalitatenon 
affectum & ntcunque compofitum ex datis, i, e, f, g, h, 
&c. ® indeterminata x ^&£ dividator Numerator 
per 'Denominatorem, ut habeatur Series Infinita ; 
dico fore ut^ ft fumantur Termini quilibet tfiius fe- 
riei <equalibus intervaUis a fe invicem dijiantibus, 
feries infinite inde refultantes y fummabiles future 
Jint. 

Exemplum I. 

mm 

Sit Fradio propofita jzz^Z^Tx ; reducatur il]a 

E e a( * 
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ad feriem infinitam, nempe ad i-^x^xxx^ 3 x' 

4- £ # 4 + 8 at' + 13 a;* + ^1 # 7 + 34# 8 fifc fumantur- 
que termini omnes alterni, incipiendo a primo, itidem- 
que liimantur Termini omnes alterni, incipiendo a fe- 
cundo, hincque conficiantur feries bine, 

Videlicet, 1 -f- 2 x at+ 5: at 4 -f- 1 3 #* -f- 34 x*&c. 
x-\~ix* J r 8Af ? -f~zi at 7 +55# 9 £!><r. 

Fingatur Denominator Fra&ionis propofite, 1 — at 
— # # = 0, jam cum indices poteftatum indeterminate 
>#, in novis feriebus fe invicem iuperent communi dif- 
ferentia 2, pone x x = z, atque ope duarum equa- 
tionum 1 — x — xx=.o, 8cx x^zzz, extermine- 
tur x ; fietque i—sz + zzzmo; jam nunc refti- 
tuatur x, & erit 1 — 3 xx-j-x^zno^ di vidatur hec 
equatio per primam, quotiens erit i-j-x — xxi 
fumantur alternatim Termini quotientis, propter 
Terminos alternatim fiimptos in ferie propofita, 
hincque orien tur fumme due, 1 — xx, 8cx; confti* 
tuantur he fumme Numeratores Fradtionum duarum 
quarum communis Denominator fit 1 — sxx-^-x*. 

eruntque — x ^ xx & fumme re~ 

x 1 — ixx-f-x* 1 — 3xx-f-x* 

fpe&ive novarum Serierumv 

Exemflum II-. 

Si vero defiderentur fumme termihorum intervalJis 
binis a fe diftantium, fiat ut prius 1 — x — xx z=o, 
jam cum indices poteftatum in novis feriebus fe invi- 
cem fuperunt communi differentia 3, ponatur x 






& fiet 1 — 4 ^ — z z — 0, atque reftituto x, fiet 
1 — 4 a? 5 — at 6 = ; dividatur 1 — 4^. — x 5 per 
1 — x — xx y quotiens erit i-j-x-i-zxx — x l ~f at 4 , 
cojus termini ordinatim fumpti ad intervalla bina, tres 

confident 



confident fiimmas, videlicet, i — x\ x -f at 4 , z x at, 
quse figillatim fumptse, erunt illae Numeratores, trium 
Fra&ionum, quibus fi apponatur communis Denomi- 
nator i — 4 x* — x% erunt tres Fra&iones, ZI _ 

ZJZ — ,•■• ■ • «> fummx tres Termino- 

i — 4#» — * 6 ' i — 4^-f 

rum omnium binis intervallis a fe diftantium, incipien- 
do refpe&ive a primo, fecundo & tertio Termino ; at- 
que eodem methodo colligere licet lummas termino- 
rum ternis vel quaternis vel quinis intervallis a le di- 
ftantibus, five denominator fit quadrinomium, vel 
multinomium quodcunque ex terminis finitis compo- 
fitum. 

PROPOSITIO HI. 

Si dividatur Vnitas perTrinomium utcunque com- 
pfitum ex datis i, e, f, g, &c. & indeterminata x ; 
dico Terminum quemvis Seriei ex hac divifione reful- 
tantisy affignabilemfore. 

Sit Trinomium i — ex +fxx finge x x — e x + 
f — o, fint m8cj£>> radices iEquationis ; fit / + i lo- 
cus termini defiderati, hoc eft exprimat / intervallum 
inter primum Terminum & Terminum quafitum, fac 

A = — . B — — ^ — . Et erit Terminus defide- 
m — p j> — m 

tus A/^+B/' x x . 

Eodem modo fi dividatur Unitas per quadrinomium 

i — ex~\~ fx x —gx\ pone x' — e x x-\-fx — 

g~ o, fintque m->f-> q-> radices iEquationis, fac A = 

mm ^ tJ? n 

B — -. — ^3 ^ — 



w P — m x p 

m-~P x m* — q * r * 

* F, p *>. q q 



qq 
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■' "• : . Et erit Terminus de&teratus 

q-~m x q~f 

Ap^+ B/ 4- C ^ x V, & lex eadcm obtijaet pro muk 
tinomiis quibufcunque. 

PROBLEM! 

A & B quorum "Dexteritates Jlnt in rat lone data 
videlicet ut a ad b, ea conditione ludant y ut quoties 
A ludum unum vicerit y B tradat ififi nummum unum : 
quoties vero B vie erit ^ A tradat fjfji nummum unum : 
& nonprius ludo dejijiant^ quam eorum alter nummos 
omnes alierius lucratus fuerit ; quaritur quantum 
grobabile futurum Jit ut cert amen intra datum ludo- 
rum numerum x, vel expirante ilk numero, finiatur. 

Cajus Primus. 

Sit n numerus nummorum quos uterque Collufbrum 
habeat ; fit etiam n numerus par, ponaturque a ad b 
habere rationem sequalitatis. 




( w ) 

Centro D, Intervallo DA= i, defcribatur Semi- 
circumferentia A.M Z qttar4i$id*tur in tot partes x- 
quales quot font unitates in », tunc ex primo H, tertio 
K>quiGto M &c. & i^pari qupque iJhrinoais, termino, 
demittantur addkmeS* f«^cdkH:B^M]* 



O E, Q_F &c. ponatur Q_ 



AB** +I AC 1 *" 1 " 1 

, DM" + I EO* +i f QF* +1 „ 

i ~r— T7 — ! x y xt ~r x^ 377 oCc. donee 

AD^ +r AE T " +I AF ? + 

ftois omnes ^xhauriantur : quo fa&o* erit probability 
certamims finiendi infra kdbs Hon pkrres qtiam at, ad 

probabilitatem non finiendi, ut % * n — * Q^ ad Q^, 
accurate. 



Corollarium I. 

Si fumatur pro Q^ Terminus primus r-q— 

AB 
negle&is ceteris, habebitur approximatio fttfficiens mft 
forte fit # numerus valde exiguus. 

Exemfkm.' 

Sit numerus nummorum quos uterque Cplluforum 
habeat = 10. Sit etiam x =. 76; Si fomatur pro Q^ 
primus terminus & negligantur ca&teri, invenietur pro- 
babilitas certaminis finiendi intra ludos non plures 
quam 76 ad probabilitatem non finiendi ut 50747 ad 
493,35, fi vero fumatur pro Q^ termini duo priores ne- 
gled:is ceteris, invenietur ratio probabilitatumut 50743 

ad 492-47. 

Coroll* 
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Corollarium II. 



Inyenire quotenis ludis, probabilitates certaminis 
finiendi 8c non finiendi erunt asquales. 



Solutio. 



HB 



* + i 



Ponatur pro Q Terminus unicus — ~ - , fiatque 

A o 



3r*— *-! 



A # — * Q.= Q: Et pofito n maximo numero 
invenietur, x = 0.756 #•# proxime, aliquanto major 
quam -j» #. 

Cafus Secundus. 

Sit # numerus impar, ponaturque a ad £ habere ra« 
tionem asqualitatis. 




A B C 



D G 



E 



F Z 



Centro G, intervallo G A defcribatur lemicircumfe- 
rentia A M Z quse dividatur in tot partes ^equates, quot 

ftuat 
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font unitates in n ; tunc ex primo H, tertio K, quinto 
M, & impari quoque divifionis termino, demittantur 
ad diametrum perpendicula HB,KC,MD,OE, QF 
f§c. ex diametri extremitate A, primo fcilicet arcui 
contermina, ducantur fabtenfe AH,AK,AM, &c. 
ad quas e Centro G ducantur perpendicula Get, G# 



G y> G JS G g, &c. ponatur Qj 



AB— r~ 



a: -4* I ' #4-1 x -f- [ * 

AC~7~ ADT" AE"T" 
^•-- — - &c. quo fa<5to, erit probabilitas certaminis 

x -*r i 

AF~ 
finiendi intra ludos non plures quam x, adprobabilita- 

tern non finiendi, ut % 2 ^ — Q_ad Q.. accurate, 

Corollarium I. 

A? 

JrlJB x Get 
Si fumatur pro Q. terminus primus — — ne- 

AB~r~ 

gle&is ceteris, habebitur approximatio lufficiens. 

Exemfilum. 

Sit n numerus nummorum quos uterque Colluforum 
habeat — 45. Sit etiam x — 1519. Sumatur pro 
Q^ terminus primus negle&is ceteris, 8c invenietur 
probabilitas certaminis finiendi intra ludos non plures 
quam 15 19 ad probabilitatem non finiendi ut 49959 
ad 50441, quae proportio eft vero proxima, 

Corel- 
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Corollarlum II. 



Invenire quotenis ludis probabilitates certaminis fi* 
niendi 8c lion finiendi erunt asquales. 

Solutio* 



Ponatur pro O Terminus unicus — — — 3 fiat, 

•HMMMMMMMM 

AB * 



que % n — Q^= Qj & pofito n magno numero^ 
invenietur -x— c. 756 nn proxime aliquanto major 
quam 1 n n contra quam fentiebat Clariffimus Mon~ 
mortius. 

Cafus Tertius. 

Pofitis ceteris ut in primo cafu, fit a ad b ratio inae- 
qualitatis (vid. i5g\ 1.) Pone- ^ L, - 



a-\~b\ a-i~bf 

** „ r HB ? CK* 



— 4 -==^ ==-r, Fac, I, z r : : -— -± , m : : , 

^+^ AB AC 

MD# OE* QF# 

1 " AD ' * •* ~AE ' " AT* ' 

-Pone Q = — ^~ 7 » J * £K_ * ''* 

^ arAB-f^ 2rAC + d r 

MP i* ' 

+ 4T A D "-f- d % ter- quo fa<a ° erit probabilitas 
Itidi finiendi intra ludos non plures quam a- ad probabi- 

litarem non finiendi at nr*~~ — ■ a L Q_ad a L Q. 
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Corollarium II. 

HB 



Si iumatur pfo (^Terminus primus - 



^ rAB-f d 






m negle&is ceteris, habebitur approximatio fuffi- 

eiens. 

Cajus ^uartus. 

Pofitis ceteris ut iu fecundo cafu, fit a ad b ratio 
inasqualitatis Quid. Fig. %.) 

Pone quantitates L, d, r, m^ y q> x, £, &c. ut in tertio 

cam* 

-, BH x Go, ini C K x G/S 

Pone Q = r~~} ^ x — - — - f 

^- zrAB-jrd 2rAC^i 

^ **-* . DM x G> *~~* ^ r ^. • 

^ 2 + zrAD + d q 2 bc ' qU ° fad ° ent pr °* 

babiiitas ludi finiendi intra ludos non plures quam x ad 

probabrlitatcm non finiendi ut ^ r a — 4 L Q_ ad 
4"LQ. 

Corollarium, 
Si Iumatur pro (^ 1 er minus unicus a B + ^ 

m~^ negle&is ceteris habebitur approximatio fuf- 

ciens. 

Quemadmodum in TrogreJJione Geometrical Ter- 
minus qui li bet adfroxime pace dent em habet ratio- 
n em datam, it a [tint alia TrogrejJJones qua Jic con- 
Jiitui pjfunt ut ajfumpis ad libitum Terminis 
duobus pimis, Terminus quilibet fubfequens ad 
duos poxime pacedentes habeat rat tones datas, 
hujufmodi eft fubjeffa Series, 

Ff A B 
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A B C D E F 

i4~3# + 7##4~ *7# J 4~ 4* # 4 Hh 99 Ar r , &c. in qua 
C = iBx + iAxx 
D= zCx+iBxx 

F = iEx+iDx)c &c 

Ghtantitates autem Numerates % + 1 fimulfumptas 
Jubque propriis fignis connexas appellare licet Indi- 
cem Relationis. 

Eodem modo conftitui pojfunt feries alia in quibus 
ajfumptis ad libitum Terminis tribus primis. Termi- 
nus quilibet fkbfequens ad tres proxime pracedentes 
habeat rat tones datas ; hujus generis ejl Jubjefita Se- 
ries. 

A B C D E F 

i + aAT+3^^+io^ 3 + 34^ 4 + 97^ ? &c. in qua 

D = 3CX — xBxx+jrAx 5 

E = 3DX — xCxx+^Bx* 

F = 3Ex~aDxx + 5rCx 3 &c. 

^uantitates autem Numerates 3 — x+5* fimul 
fumpta Jubque propriis Jignis connexa^ componunt 
Indicem Relationis. 

Sunt alia feries in quibus Relatio fit ad quatuor, 
vel ad quinque, vel ad fex Terminos pracedentes^ 
&c. 

Series autem omnes hujus generis recurrentes appel- 
lare Iicebit propter Relationem Terminorum perpetuo 
recurrentem. 

PROBLEMA II. 

In feriebus recurrentibusy ex datis Terminis duo- 
bus primis 7 fi relatio fiat ad duos pr ace denies ; vel 

datis 
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datis Terminis tribus primis, Ji relatio fiat ad trest 
pracedenteS) 8cc. dato etiam indice relationis^ inve- 
nirefummam Terminorum quotlibet quorum numerus 
datusfit. 

Problema iblvitur in Tra&atu noftro qui inicribitur s 
The 'DocJrine of Chances, 

PROBLEMA III. 

AJfumpis ad libitum feriebus quotcunque recur, 
rentibus ; Terminifque, iifdem intervallis a principio 
ferierum diftantibus, in fe invicem multiplicatis t in- 
'venire fummamferiei ex hac mult ip Heat tone rejuh 
tantis. 

INVESTIGATIO. 

1° Proponantur feries duae, fitque m -f n Index Re- 
lationis in prima ferie, atque/ -£■ q Index Relationis 
in fecunda, ex primo Indice m-\-n, formetur iEqua- 
tio#* — mx—n — o, ex feeundo Indice /+ q, 
formetur iEquatio y y — py — q — o, pone x y —z. 
Atq&e ope trium iftarum iEquationum, expungantur 
x8cy, & orietur iEquatio Z? — mp a' — mmqzsi 
~—mnpqz,-\-nnqq — 0. —-npp 

in qua deleto primo termino # 4 , mutatis fignis omni- 
bus, atque polito z = i, obtinebitur Index Relatio- 
nis, quo obtento, feries relultans facile fummabitur ; 
IP eodem modo procedere licet, fi clentur feries tres 
vel quatuor dec. recurrentes. 

F f % ^um 
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*Dum fugeriores paging pralo fiibjiciebantur^ inci- 
it fortuito in Ada Leip£ annorum lyoz & 1703, 
quibus comperi Cla. Leibnitium eadem fere methodo 
ante me ufum fuiffe qua hie utor in reducendis 
Fraffiimibus Algebraicis ad fimpUciores, quod mo- 
nitum velim ut a me avert am vel minimam fufpicio- 
nem, aliena mihimet arrogare voluiffe ; Tropofttio 
autem qua idprteftitimus aque ac Trofiofitio nojira 
tertia^ amb<e deducuntur tanquam Corollaria ex al- 
tera Tropofitione maxime generali quam exhibuimus 
coram Regali Societate y Maii 5*° 1720 ; Trofioftio fie 
fe habet. 

'Data ferie qudvis recurrente quarnm Termini 
quotlibet primi ad libitum fkmantur ; dato etiam In- 
die e Relationis Terminorum fequentium adprseceden- 
tes, invenire Terminum quemlibet ajjlgnattim in hac 
ferie \ priufquam fumma feriei fit cognita. 

<^ui autem rite fierfpexerit Solutionem 'Preble- 

matis hie adduffi, is utique percipiet illam fender e 

aTropofiione nojira generali, cujus demonftratiormn 

fmulque modum invejiigationis brevi fpero publici 

juris fact am. 
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